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solidification, than can be accounted for by direct cooling effects in those positions.
The formation of free crystals in the fluid portion of cooling metal influences greatly the properties of an ingot. It adds considerably to its mechanical strength by interfering with the growth of elongated crystals at right angles to the sides of the ingot mould, i. e. by suppressing the scorched appearance; this is apparent in small crucible ingots by the greater effort required to " top" them. In large ingots the formation of free crystals which sink downwards increases the difference in carbon content between the top and bottom portions of the ingot. In very large ingots this difference is so serious that in order to obviate it two casting ladles are used, the one emptied first containing steel higher in carbon than the second.
The general effects of a high casting temperature are HIGH harmful, and the increased smoothness of the outer skin of an ingot which may possibly be thus obtained is a TURES delusive advantage. An ingot is raw material for the production of forgings, and has usually to be re-heated before it reaches the hammer or the rolling mill. It is advisable, therefore, that it should withstand the re-heating without cracking or bursting either internally or externally. A high casting temperature increases the amount of total shrinkage and lengthens, therefore, or broadens the pipe; this defect could be remedied by scrapping more of the ingot or feeding the shrinkage with sufficiently fluid metal. But a high casting temperature increases also the number and dimensions of contraction cavities and cracks, and adds to the weakness of the ingot along the planes which lie between the corners and its centre. The defects are the more serious because they are mainly unsuspected until the forging has been partly worked, maybe machined, and great expense put into it.
(D) THE SHAPE OF THE INGOT MOULDS
A split ingot mould may have parallel sides, but the inner walls of a solid mould must be tapered, otherwise thereetals and alloys, and though they may not be summarized exactly in brief  clear liquid as its                              fc
